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scattered islands from Jan Mayen and Iceland southwards by the Azores,
Canary, and Cape Terd Islands to the far distant Tristan d'Acunha and
the Antarctic volcanoes, and again the chain of the Antilles on the western
side, afford an impressive picture of volcanic energy. In estimati ng the
bulk of the oceanic volcanoes, vre must remember the profound depths
from which many of them rise. An islet which only just shows itself
above sea-level must often "be the summit of a cone which would be
reckoned among the more colossal volcanoes of the globe if it stood on
the land. Christmas Island, in the Indian Ocean, the crest of which is
11.00 feet above the sea, is really a mountain 15,500 feet high, rising
from one of the oceanic abysses. Still more gigantic is the volcanic
ridge of the Sandwich Islands, which has been built up from a depth of
more than 18,000 feet to a height of nearly 14,000 feet above sea-level,
thus forming a volcanic chain higher than even the highest peak of the
Himalayas, and still continuing to erupt from it.s crest.
2.   Submarine eruptions, so far as  the available  evidence warrants
any Inference, appear to build up conical volcanoes rather than to form
wide plateaux.    They tend to occur along tolerably veil-marked lines,
as well as in scattered groups.    The linear direction is strikingly shown
by such chains as the Aleutian Islands, Japan, Java, and the Antilles.
Along these lines, which are usually looked upon as marking fissures in
the terrestrial crust, volcanic cones have been built up, sometimes set
close together, sometimes many miles apart.    As a rule these cones have
come into existence in succession, some dying out and others still con-
tinuing.    Thus along the great volcanic ridge of the Sandwich Islands,
as Dana has painted out, fifteen volcanoes of the first class have l>een
active, but all of them, save three in Hawaii, appear to be now extinct,     s
3.  From the evidence supplied by lavas which were originally poured j
out under the sea, but have subsequently Ibeen upraised above its level,,
and likewise by bombs that have been projected to the surface of the-
water during submarine eruptions, it may  be. concluded  that  molten
material which has been erupted and has solidified beneath the waves
does  not materially differ  in   structure  from   that Vviiich   comes  from !
terrestrial vents.    This inference has an important bearing on the study
of ancient volcanic ejections, a large proportion of which,  intercalated i
among marine sediments, must have been submarine.    In particular, the ;
cellular or aniygdaloidal structure and microscopic characteristics, such ;
as are seen in rocks like trachyte and basalt, are as well defined among;,
submarine as among terrestrial volcanic products.
4.  Such instances  as  have   been  observed   of   upraised  submarine
volcanic ejections show that lavas, tuffs, and breccias are interstratified
among limestones formed of organic remains.    It is evident that between
the successive eruptions pauses took place, during which the organisms
of the sea flourished abundantly and furnished materials for forainiiiiferal
or racliolarian ooze, shell-banks, or coral-reefs.    There can be little doubt
that many of the sub-oceanic volcanic canes are of great antiquity, going
back perhaps far into Tertiary times.    They are thus probably built up of
a succession of volcanic and organic accumulations.    If it were possible to